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DRIVING DEVICE AND METHOD FOR PLASMA DISPLAY PANEL 

CROSS REFERENCE TO RELATED APPLICATION 

This application is based on Korea Patent Application No. 2002-74658 filed on 
5 November 28, 2002 in the Korean Intellectual Property Office, the content of which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

10 The present invention relates to a PDP (plasma display panel) driving method. More 

specifically, the present invention relates to a PDP drivmg method for stabilizing the 
discharge. 

, . (b) Description of the Related Art 

A PDP is a flat display for displaying characters and images using plasma generated by 
15 gas discharge, and fi-om several tens to several millions of pixels are provided in a matrix format 
on the PDP depending on the size of the pixels, a PDP riiay be classified as DC PDPs or AC 
PpPs based on the patterns of the applied driving voltage waveforms and the structures of the 
discharge cells. 

Electrodes of DC PDPs are exposed in the discharge space, and hence the current flows 
20 in the discharge space while the voltage is applied. Thus, a resistor rhust be provided for current 
restriction to solve this problem. Electrodes of AC PDPs are covered with a dielectric, and 
therefore the current is restricted because of formation of a natural capacitance component, and 



since the electrodes are protected from ion shocks at the discharge time, AC PDPs generally have 
a longer lifespan than DC PDPs. 

FIG. 1 shows a partial perspective view of an AC PDP. As shown, pairs of scan 
electrodes 4 and sustain electrodes 5, which are covered with a dielectric layer 2 and a protection 
5 film 3, are provided in parallel below a first glass substrate 1 . A plurality of address electrodes 8 
which are covered with an insulation layer 7 are installed on a second glass substrate 6. Barrier 
ribs 9 which are parallel to the address electrodes 8 are formed on the insulation layer 7. 
Phosphor 10 is formed on the surface of the insulation layer 7 and on both sides of the barrier 
ribs 9. 

10 The first glass substrate 1 and the second glass substrate 6 are provided facing each other 

with discharge areas 1 1 between them so the scan electrodes 4 and the sustain electrodes 5 may 
cross the address electrodes 8. The discharge area provided to crossing nodes of the address 
electrodes 8 and the pairs of the scan electrode 4 and the sustain electrode 5 form discharge cells 
12, ' ,/ 

15 FIG. 2 shows a PDP electrode arrangement diagram. As shown, the PDP electrode has 

an mxn matrix configuration, and in detail, address electrodes Al through Am are arranged in 
the row directioh, and n scan electrodes Yl through Yn and n sustain electrodes Xi through Xn 
are alternately arranged in the column direction. The scan electrodes will be referred to as " Y 
electrodes," and the sustain electrodes as "X electrodes" hereinafter. The discharge cell 12 of 

20 FIG. 2 corresponds to the discharge cell of FIG. 1 . 

FIG. 3 shows a conventional PDP driving waveform diagram. As shown, each subfield 
following a conventional PDP driving method comprises a reset period, an address period, and a 
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sustain period. Eight to twelve subfields of the above-noted PDP fonn a single frame, and 
realize a single image. 

During the reset period, a wall charge state of a previous sustain discharge is erased, and 
the wall charges are set up so as to stably perform the next addressing. 
5 During the address period, cells that are turned on and those that are not tumed-on are 

selected to accumulate wall charges on the cells that are turned on (i.e., addressed cells). During 
the sustain period, a discharge is performed to display the actual images on the addressed cells. 

FIGs. 4(a) through 4(d) show the wall charges distributed to the electrodes at the 
respective (a), (b), (c), and (d) periods of FIG. 3. 
10 Referring to FIGs. 4(a) through 4(d), the operation of the conventional reset period will 

be described in detail. The reset period includes an erase period, a Y ramp rising period, and a Y 
iramp falling period. 

(1) Erase period 

When the final sustain is finished; positive charges are accumulated to the X electrode, 
15 and negative charges to the Y electrode, as shown in FIG. 4(a). The address voltage is 

maintained at OV (volts) during the sustain period, however, because it tries to maintain a middle 
' \ voltage of the sustain all the time, a relatively large amount of the positive charges are 
accumulated to the address electrodes. 

When the sustain is finished, an erase ramp voltage that gradually increases from 0(V) to 
20 +Ve(y) is applied to the X electrode, and the wall charges formed on the X and Y electrodes are 
gradually erased, as shown in FIG, 4(b). / ^ 

(2) Y ramp rising period 
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During this period, the address electrode and the X electrode are maintained at OV, and a 
ramp voltage is applied to the Y electrode, the ramp voltage gradually rising from the voltage Vs 
which is below the discharge firing voltage with respect to the X electrode, to the voltage Vset 
that is more than the discharge firing voltage. While the ramp voltage rises, first weak resetting is 
5 generated to all the discharge cells from the Y electrode to the address electrode and the X 
electrode. As a result, the negative wall charges are accumulated to the Y electrode, and 
concurrently, the positive wall charges are accumulated to the address electrode and the X 
electrode, as shown in FIG. 4(c). 
(3) Y ramp falling period 

10 In the latter part of the reset period, a ramp voUage that gradually falls from the voltage 

Vs, which is below the discharge firing voltage, to 0(V) over the discharge firing voltage, with 
respect to the X electrode is applied to the Y electrode while the X electrode maintains a constant 
vohage Ve. While the f amp voltage falls, a second weak resetting is generated from all the 
, discharge cells. As a result, ihe negative wall charges of the Y electrode are reduced, and the 

15 polarity of the X electrode is inverted to accumulate weak negative charges thereto, as shown in 
FIG. 4(d). Also, the positive wall charges of the address electrode are adjusted to an appropriate 
value for the address operation. In this instance, when the reset operation is ideally performed, a 
voltage difference corresponding to the discharge firing voltage Vf is always maintained within 
the discharge cell as shown in Equation 1. 

20 Equation 1 

V =V -{-V 

V -V 

f,ay w,ay 
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where Vf,xy is a discharge firing voltage between the X and Y electrodes, Vf,ay is a discharge 
firing voltage between the address and Y electrodes, Vw,xy is a voltage caused by the wall 
charges accumulated to the X and Y electrodes, Vw,ay is a voltage caused by the wall charges 
accumulated to the address and Y electrodes, and Ve is an externally applied voltage between the 
5 X and Y electrodes. 

As given by Equation 1, the discharge firing voltage can be maintained with a small 
amount of wall charge since the voltage Ve (substantially 200V) is supplied between the X and 
Y electrodes. However, the address electrodes and the Y electrodes are to maintain the discharge 
firing voltage using the wall charges since no external voltage is supplied to the address 

10 electrodes and the Y electrodes. 

However, the charges shown in FIG. 4(d) with circles around them on the X and Y 
electrodes do not function to maintain the voltage difference between the X and Y electrodes. 
Nevertheless, the reason of generation of the charges is that the voltage difference by the voltage 
of the discharge firing voltage is made using only the wall charges between the address and Y 

15 electrodes after accumulating a large amount of positive charge to the address electrode and a 
large amount of negative charge to the Y electrode. 

FIG. 5 shows a detailed conventional waveform and a distribution of wall charges during 
the Y ramp falling period. The distribution diagram of the wall charges shown on the right of 
FIG. 5 shows a distribution of wall charges at the time (d). As shown, the X bias voltage Vxl is 

20 easily discharged because it forms a relatively large potential difference. Further, since the 
background brightness increases, the entire contrast reduces. Also, the relative large X bias 
potential heavily erases the wall charges after the Y ramp rising, thereby generating imstable 
subsequent addressing. 



5 



FIG. 6 shows another conventional waveform and a distribution of wall charges in the Y 
ramp falling period. 

As known from the waveform on the left of FIG. 6, an X bias voltage Vx2 which is 
relatively lower than the X bias voltage of FIG. 5 is applied to the sustain electrode. 
5 lii this case, however, discharge may be delayed since the potential between the scan 

electrode and the sustain electrode is low during the Y ramp falling, and over-discharge is likely 
to occur because the large amount of the wall charges accumulated during the Y ramp rising are 
not sufficiently erased. 

10 SUMMARY OF THE INVENTION 

This invention to provide a PDP driving method for preventing a heavy reduction of wall 
charges after the completion of resetting, thereby improving addressing characteristics and 
improving the contrast. 

This invention separately provides a method for driving a PDP which prevents discharge 
15 delay and over-discharge caused by a low potential between a scan electrode and a sustain 
electrode. 

In one aspect of the present invention, a method for driving a PDP including a scan 
electrode and a sustain electrode provided iri parallel on a first substrate, and an address electrode 
provided on a second substrate and crossing the scan electrode and the sustain electrode, 
20 comprises: during a reset period, iapplying a rising ramp voltage to the sustain electrode up to a 
first voltage level (Ve), and erasing wall charges, when previous sustaining is 
finished,maintaining the address electrode and the sustain electrode at 0 V(volts) when the 
erasing is finished, and applying a ramp voltage to the scan electrode, the ramp voltage gradually 
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rising to a voltage (Vset) over a discharge firing voltage (Vf) from a voltage (Vs) below the 
discharge firing voltage with respect to the sustain electrode, applying a ramp voltage to the scan 
electrode while maintaining the sustain electrode at the first bias voltage Ve, when the stop of 
maintaining the address electrode is finished, the ramp voltage gradually falling to a 
5 predetermined voltage from Vs with respect to the sustain electrode; and maintaining the sustain 
electrode at a secoiid bias voltage below the first bias voltage of the sustain electrode during the 
predetermined voltage maintain period of the scan electrode formed after finishing the stop of 
applying a ramp voltage. 

the level of the second bias voltage of the sustain electrode is substantially identical to 

10 the voltage level of Vs. 

In another aspect of the present invention, a PDP driver comprises a plasma panel for 
providing a plurality of address electrodes, and first electrodes and the second electrodes 
crossing the address electrodes, the first electrodes and the second electrodes being in pairs and 
in parallel, arid the crossing area of the address electrodes and the first electrodes and the second 

15 electrodes forming a discharge cell. A controller for externally receiving video signals, and 
generating an address driving signal and first electrode driving signals and the second electrode 
driving signals. The apparatus includes an address driver for receiving the address driving signal 
from the controller, and applying a display data signal for selecting a discharge cell to be 
displayed to the address electrode. A first driver receives the driving signals from the controller 

20 and applies a voltage to a first electrode of a cell selected for discharge so as to generate 

discharge to the first electrode; and a second driver for receiving the driving signals from the 
controller, and applying a voltage to the second electrode so that the cell selected for discharge 
may maintain discharging for a predetermined time. The first driver applies a voltage that is 



ramp-risen to a first voltage level to the first electrode, maintains the voltage at a second voltage 
level below the first voltage level, ramp-falls the voltage to a third voltage level, and maintains 
the ramp-fallen voltage, and the second driver applies a first bias voltage to the second electrode 
during the ramp falling period of the first electrode, and applies a second bias voltage below the 
first bias voltage to the second electrode while the first electrode is maintained at a third voltage 
level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a part of the 
specification, illustrate an embodiment of the invention, and, together with the description, serve 
to explain the principles of the invention. 

FIG. 1 shows a partial perspective view of an AC PDP. 

FIG. 2 shows an electrode arrangement diagram of the PDP. 

FIG. 3 shows a driving waveform diagram of the conventional PDP. 

FIG. 4 shows a distribution diagram of wall charges for each step in the driving 
waveform of FIG. 3; 

FIG: 5 shows a conventionar waveform diagram and a ctiai-ge distribution diagram. 
FIG. 6 shows another conventional waveform diagram and a charge distribution diagram. 
FIG. 7 shows a PDP driving waveform according to an exemplary embodiment of the . 
present invention. 

FIG. 8 shows a driving waveform diagram and a charge distribution diagram according to 
an exemplary embodiment of the present invention. 
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FIG. 9 shows a PDP driver according to an exemplary embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
5 In the following detailed description, only exemplary embodiments of the invention have 

been shown and described, simply by way of illustration of the best mode contemplated by the 
inventor(s) of carrying out the invention. As will be realized, the invention is capable of 
modification in various obvious respects, all without departing from the invention. Accordingly, 
the drawings and description are to be regarded as illustrative in nature, and not restrictive. 

10 Driving waveforms according to the exemplary embodiment of the present invention are 

generated in consideration of relative voltage differences between an address electrode and an X 
electrode, and an X electrode and a Y electrode. 

FIG. 7 shows a PDP driving waveform according to an exemplary embodiment of the 
present invention. As shown, the reset period of the PDP driving method according to ah 

15 exemplary embodiment of this invention includes an erase stage, a Y ranip rising stage, a Y ramp 
falling stage, and a discharge stabilization stage. 

In the erase stage, ah erase ramp voltage gradually rising from 0(V) to +Ve(V) is applied 
to the sustain electrode after a previous sustain is finished, and hence the wall charges formed in 
the X and Y electrodes are gradually erased. 

20 In the Y ramp rising stage, the address electrodes and the sustain electrodes are 

maintained at OV, and a ramp voltage gradually rising fi"om the voltage Vs which is below the 
discharge firing voltage Vf, to the vohage Vset which is over the discharge firing voltage with 
respect to the sustain electrode is applied to the scan electrode. As shown in FIG. 7 during the Y 
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ramprising stage, the voltage of the sustain electrode is maintained a --Vm. The voltage negative 
Vm may be greater than or equal to Vs. 

Accordingly, first weak resetting is generated to all the discharge cells from the Y 
electrode to the address electrodes and the X electrodes while the ramp voltage rises. As a result, 
the negative wall charges are accumulated to the Y electrode, and concurrently, the positive wall 
charges are accumulated to the address electrodes and the X electrodes. 

After this, as shown in part B of FIG. 7, when the relative potential is lowered during the 
period when the wall charges are erased before the Y ramp falling stage, discharge is delayed, 
and a smaller amount of negative wall charges erased from the X electrode. 

During the Y ramp falling stage, a ramp voltage gradually falling from Vs(V) to OV or - 
Vs(V) with respect to the sustain electrode is applied to the scan electrode while the sustain . - 
electrode maintains Ve(V). 

A second weak resetting is generated to all the discharge cells while the ramp voltage 
falls, and as a result, the negative wall charges of the Y electrode reduce, and the polarity of the 
X electrode is inverted to accumulate weak negative charges. Also, the positive wall charges of 
the address electrode are adjusted to an appropriate value for the address operation. 

As shown in part A of FIG. 7, during the discharge stabilization stage, the bias voltage of 
the sustain electrode is reduced by a predetermined voltage from Ve(V) during the peak maintain 
period of the scan electrode at which the wall charges are formed. 

FIG. 8 shows a driving waveform diagram and a charge distribution diagram according to 
an exemplary embodiment of the present invention. The times (c) and (d) of FIG. 8 respectively 
correspond to (c) and (d) of FIGs. 5 and 6. As shown in FIG. 8, after the scan electrode reaches a 
predetermined voltage, the bias voltage Ve of the sustain electrode is maintained at Vx3 which is 
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below the bias voltage, while the scan electrode maintains the predetermined voltage obtained 

after the falling ramp (i.e., from (c') to (d)). 

Therefore, the potential difference between the scan electrode and the sustain electrode 

can be appropriately maintained such that it is not too high and not too low. Also, since 
5 according to this method a smaller number of wall charges are erased as compared to the amount 

of wall charges in the method disclosed in the prior art of FIG. 5, the embodiment is more 

advantageous for the subsequent addressing. Also, since more wall charges are erased according 

the method of this invention as compared to the amount of wall charges in the method disclosed 

in the prior art of FIG. 6, over-discharge can be prevented in advance. 
10 Because the X and Y potentials are uniformly maintained in the period from (c') to (d), 

above-described advantages can be obtained by an appropriate voltage level Vx3 based on the 

amount of the wall charges erased during the Y ramp falling period should be set. 

In another way, the voltage at the Y falling ramp is maintained to be greater than or equal 

to -Vs in the reset period, and the negative bias voltage -Vm at the X electrode is set to be 
15 greater than or equal to -Vs during the Y rising ramp period, thereby adjusting the amount of the 

accumulated wiall charges. 

The amount of wall charges being erased can therefore be adjusted by setting the voltage 

to be -Vs below OV after the Y faUing ramp, and maintaining the voltage. That is, by adjusting 

the voltage level at the time when the potential of the sustain electrode or the scan electrode is 
20 uniformly maintained in order to adjust the amount of the wall charges, the bias voltage of the X 

electrode can be adjusted beforehand in the above-noted discharge stabilization stage so that an 

Unstable operation may not be generated because of the very large variation in the quantity of the 

bias voltage. 
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FIG. 9 shows a PDF driver according to an exemplary embodiment of the present 
invention. As shown, the FDF comprises a plasma panel 100, a controller 400, a scan driver 200, 
a sustain driver 300, and an address driver 500. The plasma panel 100 includes a plurality of 
address electrodes Al through Am arranged in the column direction, and scan electrodes Yl 
5 through Yn and sustain electrodes XI through Xn altemately arranged in the row direction. 

The controller 400 receives external video signals, generates an address driving signal Sa, 
a scan electrode signal Sy, and a sustain electrode signal Sx, and transmits them to an address 
driver, the scan driver 200, and the sustain driver 300, respectively. The address driver 500 
receives the address driving signal Sa from the controller 400, and applies display data signals 
10 for selecting discharge cells to be displayed to the respective electrodes. 

The scan driver 200 and the sustain driver 300 receive the scan electrode signal Sy and 
the sustain electrode signal Sx from the controller 400, and altemately input a sustain firing 
voltage to the scan electrode and the sustain electrode to thereby perform sustaining on the 
selected discharge cells. 

15 As described above, the sustain driver 300 lowers the X bias voltage by a predetermined 

Voltage from Ve during the discharge stabilization stage in order to control the erased amount of 

the wall charges. - 

The FDF driving method according to the exemplary embodiment of the present 

invention improves addressing features because of the discharge stabilization stage which takes 
20 place after the reset period is finished, and obtains a voltage margin through the stabilized 

addressing. The PDF driving method also improves the contrast by reducing the discharge 

amount during the peak maintain period of the scan electrode. 
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That is, when the Y ramp falling stage is finished, the wall voltage (Vw) = the discharge 
firing voltage (Vf) - the bias voltage of sustain electrode + wall voltage in the Y ramp rising 
period. 

In this instance, when the bias voltage of the sustain electrode is lowered to Vs from Ve, 
5 the wall voltage increases, and addressing may be carried out better. 

Also, since the potential between the sustain electrode and the scan electrode is low, the 
discharge delay and over-discharge can be prevented. 

. The PDP driving method according to this invention sets a discharge stabilization stage 
when the falling of the Y ramp falling period ends during the reset period, to improve addressing 
10 features and to obtain stable voltage margins. 

Further, the PDP driving method is advantageous for low gray arid low temperature with 
bad discharge conditions since the voltage margins are stably obtained, and the method reduces 
the light in the reset period, thereby improving the contrast. 

. While this invention has been described in connection with what is presently considered 
15 to be a practical exemplary embodiment, it is to be understood that the invention is not limited to 
the disclosed embodiments, butj on the contrary, is intended to cover various modifications and 
equivalent arrangements included.within the spirit and scope of the appended claims. 
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